Genetic studies of waterfowl have provided insufficient information on the evolutionary history of
INTRODUCTION
The waterfowl of the order Anseriformes are an ecologically diverse group, which are the subject of extensive research and are intensively managed (Nichols et al., 1995) . Genetic studies of waterfowl utilising allozyme electrophoresis and mitochondrial DNA have provided valuable information on their evolutionary history (Cooke and Buckley, 1987) . However, highly variable molecular markers have not been identified for various taxons of this group.
Genetic markers vary greatly in evolutionary rates of change owing to heterogeneity, in modes of inheritance, sequence organisation, selective pressures, rates of mutation and fixation (Burke et al., 1992) . Microsatellites are a class of markers that are used as powerful tool, for studying interand intrapopulation relationships (Hedrick, 1999) . Of the genetic markers currently employed, microsatellites best fit the description of an ideal genetic marker because they have a large number of alleles, and therefore, a high likelihood of being polymorphic in any resource population. The detection of microsatellites is based on polymerase chain reaction, which requires small amounts of DNA, they are easily performed and reliably scored.
Many studies have shown that microsatellite loci are often conserved among closely related species including birds (Moore et al., 1991) . Chicken microsatellite primers have been tested in another Galliformes, turkey (Meleagris gallopavo) (Levin et al., 1995; Liu et al., 1996) . For example, markers developed for domestic species are potentially useful for even-hoofed mammals (Slate et al., 1998) . The cross-species applicability of microsatellites in birds was also evaluated (Primmer et al., 1997) . In waterfowl of the Anatidae family it has been established that 18 microsatellite markers of Peking duck (Anas platyrhynchos domesticus) amplify in Muscovy duck (Cairina moschata), Greylag goose (Anser anser), Swan goose (Anser cygnoides), and Canada goose (Branta canadensis) (Maak et al., 2003) . The cross-species applicability of ten microsatellites of Common Eider (Somateria mollisima) was also shown for the Anatidae species: Bewick swan (Cygnus bewickii), Barnacle goose (Branta bernicla), Shelduck (Tadorna tadorna), Peking duck, Muscovy duck, Pochard (Aythya ferina), Velvet Scoter (Melanitta fusca) and Goosander (Mergus merganser) (Paulus and Tiedemann, 2003) . Cross-species applicability is also likely among different species from the families Anatidae (Anseriformes) and Phasianidae (Galliformes).
No specific microsatellite markers have yet been specifically developed for waterfowl of the sea duck (Mergini) tribe, excepting Stellers Eider (Polysticta stelleri) and Common Eider (Somateria mollisima)). This waterfowl tribe belongs to the well-delimited, presumably monophyletic family of Anatidae, with approximately 150 living species of ducks, geese and swans distributed world-wide. The family is generally divided into at least two major subfamilies: the Anserinae (tree ducks, geese and swans) and Anatinae (most other ducks) and a variable number of subfamilial tribes (Johnsgard, 1968; Bellrose, 1976; Sibbley and Alquist, 1990) . While evidence from different methods of genetic data analysis shows the basal split between two subfamilies, there are ambiguities regarding phylogenetic relationships between subfamial tribes including sea ducks. The phylogenetic relationships of this tribe with diving ducks (Aythini) is not clear. Also the phylogenetic relationships of eiders with other sea duck tribe species need to be studied at the molecular level.
Due to wide use of microsatellites in phylogeny, inter and intrapopulation relationships, studies of the objective of our work was to examine, whether specific primer pairs for Anatidae, Phasianidae and Laridae taxons of birds can amplify microsatellite loci of sea duck tribe species: Longtailed duck (Clangula hyemalis), Goosander (Mergus merganser) and Velvet Scoter (Melanitta fusca) and to characterise polymorphic PCR products amplified.
MATERIALS AND METHODS
Tissue (heart) samples of birds were collected from sea duck tribe species: Long-tailed duck, Goosander and Velvet Scoter living near the Baltic Sea during winter and spring periods. Samples of DNA were extracted by using rapid salt extraction method (Aljanabi and Martinez, 1997) . The fresh tissue was homogenised in 400 ml sterile salt homogenizing buffer (0.4 M Nacl, 10 mM Tris-HCl (pH 8.0) and 2 mM EDTA (pH 8.0)). 40 ml of 20% SDS (2% final concentration) and 8 ml of 20 mg/ml proteinase K (400 mg/ml final concentration) were added and mixed well. The samples were incubated at 55-65 o C for 1 h; then 300 ml 6 M NaCl was added to each sample. Samples were vortexed for 30 s at maximum speed and tubes spun down for 30 min at 10 000 g. The supernatant was transferred to fresh tubes. An equal volume of isopropanol was added to each sample, mixed well, and samples were incubated at -20 o C for 1 h.
Samples were then centrifuged for 20 min, 4 o C at 10 000 g. (15 µl) were dissolved electrophoretically on 12% polyacrilamide gels by using tris EDTA -borate buffer and then stained in 0.5 mg/ml ethidium bromide. The electrophoresis was performed with constant voltage at 200 V for 3 to 4 hours. The PCR products were visualised in an UV transilluminator, photographed and evaluated.
RESULTS
The number of amplified DNA fragments detected with microsatellite markers of various bird taxons is presented in Table 3 . The amplification was successful with all primer pairs in Long-tailed duck. In the other two species PCR products were not obtained with Sfimu5 and RGB28 in Velvet Scoter and with all primer pairs except chicken specific primer pairs (ADL 209) in Goosander. The highest number of DNA fragments was detected with primer pair APH21, ranging from 10 to13 bands in Long-tailed duck and from 7-12 bands in Velvet Scoter. The size of PCR products differed for the species: shortest DNA fragments in Goosander (50-100) bp and the longest in Velvet Scoter (50-320) bp. Since the non-specific primers indicated that homozygous and heterozygous individuals of sea ducks tribe species possessed different amounts of alleles, the primers were suggested as useful tools for further investigation of intraspecies and interspecies genetic variability among three sea ducks tribe species. Seven (Sfimu4, Sfimu5, ADL209, APH21, RGB28, Aalmu1, K71) microsatellite primer pairs were considered suitable for investigation of intraspecies genetic variability in Long-tailed duck, five (Sfimu4, ADL209, APH21, Aalmu1, K71) in Velvet Scoter and one (ADL209) in Goosander. Four primer pairs (APH21, Aalmu1, K71, and Sfimu4) were found suitable for investigation of interspecies genetic variability among Long-tailed duck and Velvet Scoter. The amplification products obtained with the ADL115 primer pair had the same size in all species investigated, therefore, this primer pair was not suitable for further investigation of genetic variability among the three sea duck tribe species. Low intraspecies specificity was observed for the primer pair ADL 209 in all three sea duck species investigated.
DISCUSSION
The sea duck tribe is thought to be well delineated, showing no close relations with other tribes (Delacour and Mayr, 1945) . However, investigations based on protein electrophoresis show that two species of sea ducks Goldeney (Bucephala clangula) and Bufflehead (Bucephala albeola) appears genetically close to pochard (Aythini). Also three genera of sea ducks (Bucephala, Clangula, Melanitta) exhibit no particular ties to each other (Patton and Avise, 1986) . Other traditional classifications had considered the pochards to be closely related in a subfamily Aythyinae (Robbins et al., 1966) . In early investigations eiders were separated from the other sea ducks (Humphrey, 1955; Cramp and Simmons, 1977) . A clear distinction between eiders and other species of sea ducks was found using feather proteins (Brush, 1976) .
The composition of integument lipids confirmed moderate distance between Common eider and several other genera of sea ducks (Jacob and Glaser, 1975 (Patton and Avise, 1986) . A recent comparison of Anseriformes using DNA hybridisation includes only a single representative of sea ducks (Melanitta), and therefore, provides no insight into relationships within the tribe (Sibbley and Alquist, 1990; Sibbley and Monroe, 1990) . Similarly, comparisons using the same method included only one species of sea duck, Hooded Merganser (Lophodytes cucullatus) (Madsen et al., 1988) .
The cross-species applicability of APH21, Sfimu4, Sfimu5, Aalmu1, K71, RGB28, and ADL209 markers for investigation of interspecies and intraspecies variety allows their use in increasing knowledge of sea duck evolutionary history.
